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INTRODUCTION

The purpose of the work in Contract NAS 5-2833 was to develop experimental
test data on torque levels, both running and starting, for lubricated bearings
at various low temperatures. Both a silicone and a MIL-1.-6085A lubricant

e - —_—. QIbdenmd sanamdidey
were used each with two aistinct quantity levels. The bearings selected, cover

pounds, with flve separate speeds from starting to 10, 000 rpm being used. The
loading was applied by two‘different means, preloading and dead-weight loading.
The bearings with appropriately sized raceway-face relationships, to result in
a preload on the bearings when clamped, were reported in the Third Quarterly
Progress Report dated October, 1963. That report now becomes part of the
Final Report. The second method of loading was obtained by a dead-weight load
on a single bearing and the results of these torque measurements are found in
this volume of the Final Report. Inall cases, three levels of temperature were

used which were 21°C (70°F), -29°C (-20°F), and -54°C (-65°F).

DISCUSSION OF DATA

The starting torque values for bearing sizes SFROP and SFR1PP were obtained
under a 75-gram load using the Eclipse Pioneer Starting Torque Indicator due to
limitations on the minimum torque readability of the running torque instrumen-
tation. The limitations of the Eclipse Pioneer equipment in the case of low tem-
perature detern.inations involve frosting problems associated with the use of

air as the torque balancing medium. The starting torque values of all other

single bearings were obtained with the use of the running torque fixturing and
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indicators which eliminate this type of frost difficulty. Regardless of the equip-
ment, the same procedure of averaging six starts and standard loading for the
Eclipse Pioneer test were used. The three smaller bearings, SFROP, SFR1PP,
and the SFR144PP were tested with a 75-gram load while the larger SFR2-6PP

and SFR166PP bearing had a 400-gram load in accordance with the specification

for the Eclipse Ploneer starting torque test.
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As discussed in the Third Quarterly Progress Report the relationship of torque
to viscosity appears to be much the same in testing single bearings as was noted
in duplex bearings. That is, the relationship between viscosity and torque are

considerably different for the two different types of oils tested.

It has been our experience, in room temperature torque testing of duplex bear-
ing pairs, that the torque of the pair is generally more than the sum of the torque
of the two bearings when tested separately under equal conditions, including
loading. We have speculated on the reason for this and can only suggest that if

it were possible to build perfect bearings, the sum of the two single bearing
torques might equal the preloaded pair under equal conditions. When reviewing
the relationship of torque in preloaded SR144PP and SR166PP bearings compared
to the torque recorded in this section for SFR144PP and SFR166PP single bear-
ings, a tendency has been observed toward the duplex palr torque being more than
twice that of corresponding single bearing test. At the same time, some graphs
recording high torque levels appear to be fairly close to a two to one torque rela-
tionship of duplex to single bearings. This appears to be reasonable considering
the probability of the fluid resistance due to the high oil viscosity being the major

torque contributor.



EXPLANATION OF DATA

The following data is arranged by bearing size, lubricant, and lubricant

quantity. The units of torque are in millimeter grams (mmg) which convert

to other units as listed below:

Llie L3221 alaT LT L

1 rillimeter gram
1 inch-ounce
1 inch-ounce

1 inch-ounce

1000 milligram millimeters
0.10 gram centimeters
0.001388 inch-ounce

720 gram centimeters

7200 millimeter grams

720, 090 milligram millimeters

TEMPERATURE CONVERSION

°C °F
+25 +77
+21 +70
+20 +68
-25 -13
-29 -40
-30 -22
-50 -58
-54 -5
-55 -67

The data has been tabulated with torjue measured in mgrm and plotted in

mmg as an aid to the appearance of the graphs. The relationship of 1 willi-

meter gram (mmg) to 1000 milligram millimeters (mgmm) should be noted

to prevent confusion.
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NORWOOD, MASSACHUSETTS.
[V

o

SHEET GEND 2. 12

NO. 31.317. DATA

TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPK68

1 Drop MII.-1.-6085A

T Slx Starts Per Beari B-

Brg. No. 1 3 3 4 5 5 _ I Avg.
tﬁ;’i‘ 1000|1360 | 1560 | 1660 | 1680 | 1680 1473
2 1360 | 1660 | 1560 | 1680 | 1920 | 2000 1680
3 1560 | 1660 , 1680 | 1680 | 2000 | 2000 A
o4 "%'1560 ' 1560 | 1920 11920 2000 | 2000 1827 .
S S Average Total Torque of Four Bedrings | 1682
I e t-20°F| | T o
1 1600 2000 | 2200 | 2400 | 2480 | 2480 o103 |
2 2000 | 2400 | 2480 | 2480 | 2760 | 2760 2480 1
|3 _..2000 __;.__2_4QQ; | 2400 | 2480. | 2760 [ 2760 | 2467 T
;, 4. _LJAQQ_E‘AQML;«&* {'*2'?760 2760 | 2880 2627
| ' - . E Averag% Total Tprque of Four Bedrings | 2446
S PO S .
. - T at-65°F
1 1160 | 120Q | 1200 | 1280 | 1560 | 1560 1327
2 01000 | 1200 | 1280 | 1280 | 1600 | 1600 1327 |
3 "'ﬁi’eo, 11200 | 1200 | 1280 | 1280 _ | 1560 1280 |
4 1ocTo 1160 | 1200 1200 | 1600 | 1600 R
: o Averagé Total Torque of [Four Bedrings 1307
7 - | Readings are in mgmm ﬁ
T |
S S — :
o ) },,,‘W_f . ! R
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TORQUE VALUES OF INDIVIDUAL BEARINGS

NORWOOD. MASSACHUSBETTS.
U A

COMPANY. 1547,
P +

SFROPK68 1/2 Pound I.oad Tube - 1 Drop MIT.-1-6085A
BRG. NO. |STARTING 10070013151\/1 3000 RPM | 6000 RPM 10000 RPM
1 | 4,000 _| 7,000 |_7,000 _|.9,000 .| 11,000_]
2 | _.3500 | 5,000 | 5,000 7,000 | 9,500
3 6,000 8, 000 8, 000 8, 000 10, 000

4 4,000 6, 000 6, 000 7, 500 10, 000

Avg. | 4,375 | 6, 000 6, 500 7,875 10,125

""" -20°F

1 2, 000 4, 000 €, 000 7, 500 9,000
2 3, 000 3, 000 5, 000 5, 000 7, 500
3 4,000 4, 000 8, 000 10, 000 10, 000

4 4,000 6, 000 7,000 9, 000 11,000
~ Avg. 3,250 4,250 €, 500 7, 875 9, 375 _
o -B65°F o
1 9, 000 13, 000 17,000 19, 000 20,000 |

2 10, 500 18, 000 20, 000 22, 000 28, 000
3 8, 000 16, 000 17, 500 22, 500 30,000
4 7,000 10, 500 12, 500 16, 000 140,000
Avg. 8, 625 14, 375 16, 750 19, 875 24, 500

. ‘ Readings are in migmm




SETTS.

ASSACHU

NORWOOU. M?
.. A

_ .. TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPKG8 1 Pound ILoad Iube - 1 Drop MIL.-I1.-6085A
BRG, NO, |STARTING 100%13151\/1 3000 RPM | 6000 RPM 10000 RPM
1 | 8000 | | 7,000 | 9000 | 9,000 | 9,000
2 3,500 | ~ ] 5,000 5, 000 7,000 | 9,500
3 5, 000 5, 000 6, 000 8, 000 8,000
4 4, 000 6, 000 6, 000 7, 500 7, 500
Avg. 4,825 5, 750 €, 500 7, 875 8,500 |
-20°F ]
1 4,000 4, 000 6, 000 €, 000 11,000
2 3, 000 3, 000 5, 000 5, 000 7,500
3 2, 000 4,000 8, 000 10, 000 10, 000
4 6, 000 7, 000 9, 000 13, 000 19, 000
Avg. 3, 750 4, 500 7, 000 8, 500 11,875
] -65°F I
1 9, 000 13,000 17, 000 19, 000 23,500 _
2 10, 500 24,000 28, 000 30, 000 38, 000
3 12, 000 | 17, 500 22, 500 36, 000 38,000 _
4 12, 500 14, 000 20,000 _| 29,000 37, Q0Q
Avg. 11, 000 17,125 21, 875 28, 500 34,125
. s are in mémm

Readin




__TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPKGS 2 Pound Load Lube - 1 Drop MIL-1.-68085A
BRG. NO. | STARTING 1000 RPM | 3000 RPM | 6000 RPM |10000 RPM
_ | omtE T T
1 1 7,000 | 9,000 | 9,000 | 11,000 |. 11,000
2 5, 000 5, 000 7,000 9,500 1 9,500 |
3 5, 000 6, 000 8, 000 10, 000 11,500 |
4 g, 000 7, 500 10, 000 11, 000 11,000
Avg 5, 750 6, 875 8, 500 10, 375 10, 750 |

] ) -20°F ) o
1 7, 500 9, 000 9, 000 11, 000 14,000 |

2 5, 000 7, 500 9, 500 11, 00Q 11, 000
3 4, 000 8, 000 8, 000 10, 000 12,000 _|

4 9, 000 -9, 000 11, 00Q 13, 000 15, 000

Avg. 6, 375 17,875 9, 375 11, 250 13, 000
o -65°% R
1 17, 000 19, 000 20,000 | 23,500 28,500
2 20, 00Q 28, 000 30, 000 38, 000 47,000
3 21, 000 26, 500 36, 000 46, 000 52, 000
4 29, 000 37, 000 40, 000 51, 000 55, 00Q -
Avg. 21, 750 217, 625 31, 500 39, 625 45,625

' Readins are in mdmm
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. TORQUE VAIUES OF INDIVIDUAL BEARINGS

_ Six Starts Per Bearing Under 75-Gram Load

SFROPKBS8
MIL-L-6085A Centrifuged

Starts

at 70°1 F

N

W [JV) [N

S W N

8400
4240

3920 . 2820 |

2

3 1 4

RSN N ¢ R

Averad

AYéra.gea Total T

9000 | 8000 | 84
| |
i E—

3000
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| 3400 |
13000
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. 6760

i.p -

8400

350@
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3400 |
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lat -20°F
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3200
0800

e Total Torque ofi Four Beérings
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|
\
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NORWOOD. MASSACHUSEYTS,
TR

SITCO. CNTA ST GER L L PR e

- TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPKG68 1/2 Pound Load Lube - MIL-1-6085A Centrifuged
BRG. NO. |STARTING 1000 RPM | 3000 RPM | 6000 RPM |10000 RPM
I R 70°F | ]
1 4,000 | 6000 | _ 750 | 7,50 | 9,000 |
2 ]_.1,500 3,500 | 5500 | 5,500 | 7,500
3 4, 500 6,000 8, 000 10, 000 10,000 .
4 4,000 4,000 6, 000 7, 500 9,000 |
Avg. 3, 500 4, 875 6, 750 7, 625 8,875 _
-20°F -
1 4, 000 6,000 8, Q00 7, 500 9,000
2 3,500 3, 500 5, 500 5, 500 7,500
3 500 2, 000 4,000 4, 00Q 6, 000
4 4,000 4,000 8, 000 8, 000 9, 500
Avg. 3,000 3,875 5, 375 6, 250 8,000
S
-65°F S
1 2, 000 4,000 4, 000 6, 0Q0 7, 500
.2 3, 500 5, 500 7, 000 7,000 9, 000
3 4,000 8, 500 6, 500 8, 500 10, 000
4 2, 000 4,000 4,000 €, 000 8, 000
Avg. 2,875 5, 000 5, 375 6, 875 8, 625
Readings are in mgmin
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TORQUE VAIUES OF INDIVIDUAL BEARINGS

SFROPK(C8 1 Pound Ioad Tube - MIT.-T.-€0854 Centrifuged
BRG, NO, | STARTING 1000 RPM | 3000 RPM | 6000 RPM {10000 RP

o 70°F R __ .

1 6,000 __ 7,500 9,000 | 9,000 | 11,Q00 ]

2 5, 500 7,500 . 9, 500 11,000 . | 13,500 |

3 6, 000 6,000 8, 000 10, 000 11,500 ..

4 7, 500 7, 500 9, 000 9, 000 11,000

Avg. _ 8, 250 7,125 8, 875 9, 750 11,750 |

i -20°F R

1 6, 000 7, 500 9, 000 11, 000 11,000 _

2 3, 500 5,500 5, 500 7, 500 9, 500

3 4,000 6,000 €, 000 8, 000 10, 000 _

4 4,000 4,000 6, 000 8, 000 9, 500 _ |

 Avg, 4,375 5, 750 6, 625 8,625 | 10,000

o -65°F o
1. 2, 000 4,000 6, 000 6, 000 9, 000
2 5,500 5, 500 7, 000 7, 000 9, 000
3 6,500 8, 500 10, 000 10, 000 12, 000
4 4,000 _ 4,000 6, 000 8, 000 8, 000
Avg. 4,500 5, 500 7,250 | 17,750 9, 500
- ) _ Readings are in mgmm
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TORQUE VALUES OF INDIVIDUAL BEARINGS

NORWQOOD MASSACHUSETTS.
[TREY

Ea
i
s
z
<
[%
¥
o]
v
X
0
]
3
>
o
o
>
“

SFROPK68 2 Pound L.oad Iube - MIL-I1.-6085A Centrifuged
BRG. NO. |STARTING 1000 RPM | 3000 RPM | 6000 RPM |1C000 RPM
L B CT°F ]
1] 4000 | 4,000 | 6000 .| 6000 | 7,500 _
2 ] 3,500 | 5,500 7,500 7,500 | 9,500 _
-3 4,500 | 6, 000 8, 000 10, 000 10,000
4 6,000 | €, 000 7, 500 11,000 11, 000
Avg. 4,500 b, 375 7, 250 8, 625 9,500 |
, -20°F
1 6,000 6, 000 7, 500 7, 500 9, 000
2 ~ 7,500 7, 500 9, 500 9, 500 9,500
3. 2,000 4,000 4,000 €, 000 8, 000
4 4,000 6, 000 6,000 | 8,000 g, 000
Avg. 4,875 5, 875 8, 750 7,750 8, 625
B -65°F
1 500 2, 000 4, 000 4,000 6, 000
2 | 5,500 | ___ 7,000 9, 000 11, 500 11, 500
3 | 8500 _ 8,500 8, 500 10,000 | 12,500
4 | 6000 _ 6,000 8, 000 9,500 | . 9,500
_ Avg. 4,625 5, 875 7, 375 8, 750 9, 750
' Readings are in m~nim 7
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HORWOQDL. MASSACHUSETTS.
[ERENY

LENERAL

NO 31.317 DAta srteT

COLEX BOOK COMBANY. INC

S

{f _ ___ _TORQUE VALUES OF INDIVIDUAL BEARINGS
.» ~ SFROPKER
L - ML

4 1680 | 1920 | z000_ 1 2200 | 2200 | 2600 | _ 2100 |
| R . I S SO SO A
~ Average Total Torque of Four Bearings .., 1845 [

1. | 1600 1680 [ 2000 | 2000 | 2200 | 200 | | 1947

J S e R - [

“ 1680 2000 | 2200 . 2200 | 2400 | w400 . . ozM7
31680 [ 2000 | 2000 [ 2200 . 2400 | 2480 | _ | 21a7
2000 | 2000 | 2200 | 2400 [ 2400 | 2480 " 5547

1
f
—+-
l

_|_Averade Total Torque of Four Dearings . 2117 ' __

- A S S at-€8°F L

17 800 [ 1000 | 1000 | 1200 | 1280 | 1280 | 1083 | _

2, 1000 | 1200 | 1200 | 1280 | 1280 | 1260 1207 .

3| 1000 | 1160 | 1200 | 1200 | 1260 | 1280 | _ ___ 1187 . __
4

| \ -
Coe D O o _ S S S
. 1000 | 1000 | 1200 } 1200 | 1280 | 1280 , . 1160 |
‘ R R AveraQe Total ”.iforque of‘ Four. Bearmgé ‘ 62 o
N : L _‘ L I A R B L L
S R S S SR | L [
| I 4o Read_mgs are.in mgmn;n !
- | | N -
o I | ! ! T
U . i} ! ! S
A 1o e T
— — j —_— ————— {! - —— e — . — — —‘ o i —
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SPAULDING.-MOSS COMPANY
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180. DATA SHEET.

NO. 2

TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPK68 1/2 Pox 8 Tube - 1 Drop F-5Q
BRG. NO. |STARTING [} 13%% }'\’.EPM 3000 RPM | 6000 RPM |10000 RPM
1 4, 000 4,000 | 6000 | 7,500 | 9,000 |
2 5, 000 5000 | 7,000 | 9,000 | 11,000
3 5, 000 - 6,000 | 8000 | 8000 | 10,000 |
4 4, 000 5,600 | 5500 | 7,500 | _ 9,500 |
Avg, 4,500 5,126 | 6,625 | 8000 | 9,875 |
| -20°F -
1 6, 000 6, 000 7,500 | 7,900 _|__9,000 _]
2 3, 500 5,000 | 5000 | 7,000 | 7,000 |
3 2,000 2,000 | 4,500 | 4,500 | 6,000
4 | 5000 | 5000 | 7,500 _| 7,500 | 9,000 |
Avg, 4,125 4,500 | 6,125 | 6,625 | 7,750 |
-65°F | )
1 4,500 4,500 | 6,000 | 11,000 12, 500
2 4,000 N 4,000 | 6,000 | 9,000 | 11,000 |
3 5,000 | | 5000 7,000 | 9,000 | 14,000
4 6,000 | | 6000 9,000 11,000 | 12,500
Avg. | 4,875 | | 4,875 7,000 _ | 10,000 | 12,500
‘ - - . Readings are in mg nm




PRINTLD IN U.S. A,
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TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPK68 1 Pound Load Iube - 1 Drop ¥-50
BRG.NO. |STARTING 1007% %pM 3000 RPM | 6000 RPM |10000 RPM
1 4,000 6,000 | 7,500 | 17,500 9, 000
2 5, 000 5000 | 7,000 | 9,000 9,000
3 | 5000 6000 | 8000 | 10,000 | 11,000
4 | 4,000 5,000 | 5500 | 7,500 | 9,500
Avg. 4, 500 b,625 | 7,000 | 8500 | 9,825 |
-20°F | ]
1 7, 500 7, 500 8,000 | 11,000 11,000
2 5, 000 7,000 | 7,000 | _9,000 9, 000
3 2, 500 2,500 | 4,500 | 4,500 | 6,000 _
4 5, 000 5000 | 9,000 | 9,000 | 11,000 |
_Avg. 5, 000 5500 | 7,375 | _ 837 | 9,250 |
o -65°F | _ _
1 4,000 4,500 | 6000 | €000 | 11,000
2 6,000 | | 11,000 12,500 | 14,500 16,000 _
3 5, 000 - 7,000 9, 000 12, 500 17,000 _
4 9,000 | | 11,000 14, 000 16, 000 18,000 .
Avg. 6000 | | 82375 10, 375 12,250 | 15,500
I Readingg are in mgmhm
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TORQUE VALUES OF INDIVIDUAIL BEARINGS

| SFROPK68 2 Pound I.oad Lube - 1 Drop F-50
BRG.NO. | STARTING 1000 RPM [3000 RPM |6000 RPM 10000 RPM
- __T°F | -
1 7,500 | 8000 | 9,000 | 11,000 | 11,000
2 5, 000 8,000 | 8000 | 9,000 9, 000
3 6, 000 | 8000 | 10,000 | 11,000 | 13,000 |
4 5,500 8,500 | 11,000 | 11,000 . | 13,000
Avg. 6, 000 8,625 | 9,500 | 10,500 | 11,500 |
-20°F o . ]
1 9, 000 ~ 11,000 | 11,000 | 12,500 | 12,500
2. _| 5000 7,000 | _ 7,000 | 9,000 9, 000
3 4,500 6,000 | 8,000 8,000 9, 000
4 7,500 7,000 | 9,000 | 9,000 | 11,000 |
Avg 8, 500 7,750 | 8,750._| 9,825 | 10,375
-65°F [
1 4, 500 6,000 | 11,000 | 11,000 | 15,000 |
2 _|__ 9,000 | 14,500 | 16,000 |_ 17,000 | 18 000
-3 | 11,000 | 17, 000 21, 000 25,000 | 28,000 |
4 11, 000 12, 500 16, 000 19,000 | 21,000 |
Avg. 8,875 | 12, 500 16, 000 18,000 | 20,500
- Readings are in mgmm
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 TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPKE8 -

F-50 Centrﬁuged
"Six Starts Per Bearmg Under 75~ Gram Load
. Starts at 70°F

=T 3 | 4 . 5 . 6.,  Ag.

- 800 800 800 .1 100Q | 1000 . 1000 900

1500 | 1560 | 1920 | 2000 2080 . 240

oo
S

[ReN

-
-+

1360 | 1680 , 1680 | 1920 ..1820 . 200
11360 D 1560 . 1680 i 192
Ayera,ge Total Torque of Four Bea,rmgs T 1508

20
PV

(D
D
T
S
on!
w<

}.—J

By

(W]

I a.t -20° F [ S
1o oo 1600 2000 | 2000 00 17

1200 1400 | 1560 | 1680 | 1680 . 2000 | | I5E7 )
1200 | 1660 . 1600 1680 ., 1680 . 5000 | 1620
1400 1560 ngoo " 2000 2200 2400 ; 1860

| Avera.qe Total ’rorque “of Four Bedrings “l1e93

[ RS RN

. at - C5F I AN

800 . 1160 _1,1._280(""} 1280 . 1560 . 1560 B _ ' 1273
1000 1160 | 1280 T 15¢0 | 1600 | 1600 C 1361
1160 7 1200 1280 . 1280 . 1600 . 1600 . . 1363 |

600 1000 1200 1280 | 1560 . 1860 .. 1233 L ..

| Average Total Torque of Four Bearings ., 1306 —
. Readings are in mgmm
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TORQUE VALUES OF INDIVIDUAL BEARINGS

SFROPKGE8

1/2 Pound Load

Lube -~ 1 Drop F-50 Centrifuged

BRG. NO.

STARTING

1000 RPM

3000 RPM

6000 RPM

10006 RPM

_Avg.

Avyg.

3,000 |

0°F

EY

5, 000
4,000
4, 000
0
0

(b
Q
(&

3

BN
[}
(]

’

4, 000
5, 000
4, 000
5, 000

4, 500

€, 600
4,400
4, 500
4, 000

4,875

Readings are in mg

9, 400
5, 800
5, 500
5, 000
6, 425

6. 500"
5, 500
6, 000
5, 500
5, 500

11,000
8, 600 _
5,500
6, 000

7,275 |

mm




TORQUE VALUES OF INDIVIDUAI BEARINGS

SFROPKES

1 Pound I

Jcad

Lube - 1 Drop F-50 Centrifuge

BRG. NO.,

STARTING

1000 RPM

3000 RPM

€000 RPM

10000 RPM

03,000 |

70°F
3, 000
3, 000

4, 000
4,000

5,000
8,000

1
3

2,000 | 3,000 3, 000 4,000 9, 000

: 4 2,000 | 3,000 4, 000 4, 500 5, 500
...... Avg._ | 2,500 | 3, 000 3, 750 4, 250 B, 375.
tm ‘,,‘ 20 °w

Avg.

7, 400
7, 400
4, 500
4, 000

0, 820

8, 800
8, 000
5, 500

5,000
€, 825

10, 200

8, 800
5, 500
£,000

7, 640

9, 000
g, 000

9, 500

4

7, 500
8, 500

11,800
10, 200
7, 500
8, 000
9, 375

Readings are inmgmm |




TORQUE VALUES OF INDIVIDUAL BEARINGS

SFRCPKES 2 Pound Load ‘Lube - 1 Drop F-50 Centrifuged
ERG. NO. | STARTING 10097013%1 3000 RPM | 6000 RPM {10000 RPM
T
1 5, 000 5, 000 5,500 | 6,500 7, 500
2 1,000 4, 500 6,000 | 6,500 7,.500
5 | 4,000 5, 000 6, 000 7, 000 7, 000
4 4, 000 4, 500 5, 500 8, 500 8, 000
Avg. 4, 250 4, 750 5, 750 €, 625 7, 500
-20°F
1 5, 000 5, 000 6, 000 7, 500 9, 000
2 5, 500 9, 000 9, 000 10, Q00 14, 000
3 5, 000 ¢, 000 6, 000 7, 000 8, 500
4 5, 500 6, 500 7, 500 8, 000 9, 000
Avg. 5, 250 ¢, 625 7,125 8,125 10, 125
-65°F
1 g, 800 13,200 | 13,800 | 16,000 | 23,400
i 2 £, 800 8, 800 18, 200 19,800 | 23,400 .
E 3 4, 500 5, 500 6,500 1 7,500 | 8500
A 5, 000 6, 000 7, 000 8,000 | 9,000
E Avg. €, 025 8, 375 11, 375 12, 825 1€, 075
I-. : Readings are in mginm |
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TORQUE VALUES OF INDIVIDUAI BEARINGS
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1 Drop MIL-L-6085A
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1 2

Six Starts Per Bearing Undgr 75-Gram Load
Starts at 710°F

3 4 51

1
1360 !

6.

1680 . 2000 . 2600 _ .

om0 |

1680 |

1680,;

2000 [ 2000 2200

| | . 60 |
5 180 | 2400 | 2400 | 2600 | 2600 | 2800 | 2413
4 zooo‘i %000 | 2900 | 2600 | 2600 | 2800 | 2367
5 Averafe Total Torque of Four Bqarings 2177
o at -20°F, _
120007 2200 | 2480 2480 18760 2760 . 2447
21 2200 .. 2200 ; 2400 1 2760 ;2]760;": . f 2880! 1 28534
3 . 2200 . °4oo.f 2480 02480M€;2760 . 3gf2766 ZW 2514 _
4 72400 2400 | 2760 é' 5760 , 2760 | 2880 | 2660
T Average Total Torque of Four Bearings | 2539
§ = {7, S T U |
? at G5°F i |

N

i

. 1280 [

1560 _ 1600 . 1680

1800
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> W
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TORQUE VALUES OF INDIVIDUAL BEARINGS

SFR1PPK68 1/2 Pound L.oad Lube - 1 drop Mil-L-6085%A

' |BRG.NO. | STARTING 1000 RPM 3000 RPM_ 6000 RPM_ 10, 000 RPM
70° F -
1 © 6,000 | 7,500 | 11,000 12,500 | 12,500
2 | 5,000 | 7,000 7,000 9,000 | 11,000 |
3 8,000 | 10, 000 10, 000 11,500 | 11,500
4 4,000 | 6,000 6,000 7,500 9,500 ..
Avg. | 5,750 |. 7,625 8,500 | 10,125 11,125

I . 20°F | o
1 | 6,000 6, 000 7,000 9.000 | 11,000 _
2 | 5,000 7,500 7,500 9, 000 9,000 ..

3| 6,000 6,000 §,000 | 8,000 | 10,000
4 | 6,000 7,500 | 9,500 | 9,500 | 13000 .
Avg, 5,750 6,750 8,000 8, 875 10,750

-65° F
1 13,000 | 15,000 | 16,500 16,500 | 20,000
2 15,000 o 18,000 20,000 22,000 22,000
) | 12,000 17, 500 21,000 28,000 | 32,000
4 ] 10,500 12,500 | 12,500 | 14,500 | 18,000
Avg. 12,625 | 15,750 17,500 20,250 | 23,000
' 4 Readings‘ar > in mgmin ’ B
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TORQUE VALUES OF INDIVIDUAL BEARINGS

SFR1PPK68 1 Pound Load Lube - | Drop Mil-1,-6085A
BRG. NO. |STARTING 1000 RPM 3000 RPM |6000 RPM |10, 000 RPM
700 F
1 6,000 9, 000 9, 000 11,000 11, 000
2 3,500 5,000 7,000 7,000 9,000
3 8,000 10, 000 10, 000 11,500 13,500
4 6,000 | 6, 000 7,500 9,500 | 9,500
Avg. 5,875 7,500 8,375 9,750 10,750
- 20° F
1 | 6,000 9,000 11, 000 12,500 14, 500
2 5,000 7,500 7,500 9,000 | 11,000
3 2,000 4,000 6, 000 6,000 | 8,000
4 6,000 7,500 | 9,500 | 11,500 13,000
Avg 4,750 7,000 | 8,500 9,750 11, 625
- _65° F
1 11,000 20, 000 21,500 23,500 | 28,500
2 6,500 9,000 10, 500 12, 000 15, 000
.3 10,500 12,000 | 16,000 17,500 | 21,000
4 9,000 10, 500 1 10, 500 12, 500 16, 000
Avg, 9,250 12, 875 ! 14, 625 16,375 20, 125
I Readings rer 1




TORQUE VALUES OF INDIVIDUAL BEARINGS

SFRIPPKG68 2 Pound Load Lube - 1 Drop Mil-L-6085A

BRG, NO, |[STARTING 11000 RPM 13000 RPM_ 16000 RPM 10, 000 RPM

70° F

t | 7s00 f 9,000 | 9,000 11,000 | 11,000
2 5,000 | 7,000 7,000 | 9,000 | _9,000 _
3 8,000 | 10, 000 10,000 | 11,500 | 13,500
4 9,500 | 11, 000 13,000 - | 13,000 15,000

Avg. 500 | 9,250 9,750 11,125 | 12,125 |

...... -20° F R
1 11,000 | 14, 500 16, 000 16, 000 18,000, .

oz 7,500 9,000 11, 000 11,000 | 13,500

3 | 600" 6,000 8,000 | 8,000 | 10,000
4 6,000 7,500 9,500 | 11,500 | 13,000

Avg. | 17,625 o 9,250 11,125 | 11,625 | 13,625

-65° F

1 13,000 ~ | 16,500 | 20,000 | 25,000 | 28,500 .

2 10,500 || 15,000 16,500 | 18,000 | 18,000

3 6,500 - 10, 500 ! 12,000 16, 000 17,500 _

4 7,000 | 9,000 10,500 12, 500 16,000

| B
Avg, 9,250 | 12,750 | 14,750 | 17,875 | 20,000

t . . - .

L

' Readings ajre in mgmaiy
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TORQUE VALUES OF INDIVIDUAT BEARINGS . . ...

_SFR1PPX68

MIL-L-6085A Centrifuged =

R | rt B_e_ar ng Under 75-Gram Loa L
Six Starts Per I;Sga 1}7%%? d

2

| | 512 | -

! Averade Totaliifbrque 91 Four Bearmgs B4T -
é - | ; 0 , ~
B - | ) R : ]
" ’5;;4406“* 4360 | 4920 | 4200 % 4400 %'"4800 i 4514 |

2| 4400 | 4200 ! 3200 é _ﬁéﬁﬁfff74350§: 4400 méﬁﬁgggg:
) fﬁfjméw;éSQQw_ 3600 | 4200 3200"22f4&00'}f 4200Wimff f;wﬁfﬁéiﬁmeﬂf )
g 4 E 4200 | 4400 i 3800 | 4900 g’ 4200 14920“1""' 4464”?“”
o I B | “Averafe Total Torque of Four Bearings 4269
- g b e
: : .at=-65°H ] e o l
? m'ifffmféibdf%_”4§60”W7m&760f1.uﬁﬁdom] Wﬁédbmé" 5600 5294
! dgo0 [T4200 | 4TEO | 4800 | 3160 . 4200 4320
374200 | 3920 | 3160 ; 23400 . 3600 . 3020 . " T3m00
R S A S S S
i. 4. 6200 | 6000 | 6400 . £BBO . 6000 . 5600 ... .. 6014
%, T T Average Total Torque of Four Bearings | 4832
| i
L i -

' mnn Iie_a.didgs areinxﬂgmm USRS
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SPAULDING-MOSS COMPANY

NO. 21010 SEMCO-GRAPH PAPER

BOSTON 0. MASS.
MADE IN U, 5. A

10 X 10 PER HALF INCH
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SPAULDING.MOSS COMPANY
BOSTON 10, MASS.
MADE IN U. 5. A

NO. 2.1010 SEMCO.GRAPH PAPER
10 X 10 PER MALF INCH
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TORQUE VALUES OF INDIVIDUAIL BEARINGS

SFR1PPKE8 1/2 Pound I.oad Tube - MIL-1.-6080A Centrifuged
BRG. NO.| STARTING 1oogoz§§m 3000 RPM | 6000 RPM |10000 RPM,
1 4, 000 e, 000 7, 500 9, 000 11,000
2 5,000 5, 000 7, 000 11,000 | 15,000
3 8,000 8,000 | 10,000 11,500 | 15,000
4 6, 00Q 7, 500 9, 000 11, 000 13,000
Avg. 5, 750 g, 625 8, 375 10, 625 13, 500
-20°F o
1 L 4,000 6, 000 7, 500 7, 500 7,500
2 | 1, 500 3,500 3, H00 b, H0U 5,500
3 2, 000 4, 000 4, 000 6, 000 8,000 .
4 7, 500 9, 500 11, 000 13, 000 13,000
Avg. 3, 750 5, 750 6, 500 8, 000 8, 500
1 2, 000 4, 000 4, 000 6, 000 7,000
2 1, 000 3, 000 3, 000 5, 000 5,000 _
3 3, 000 5, 000 6, 500 6, 500 8, 500 |
4 2, 000 6, 000 9, 000 9, 000 9,000
Avg. 2, 000 4, 500 5, 625 8, 625 7, 375
Readihgs are in mgmm
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TORQUE VALUES OF INDIVIDUAL BEARINGS

SFR1PPK68 1 Pound Load Lube - MIT.-1.-6085A Centrifuged
BRG. NO. | STARTING 1009]051;3/1 3000 RPM | 6000 RPM | 10000 RPM
1 4,000 | 4,000 6, 000 7, 500 9,000 _
2 _ 5,000 | - 5,000 7, 000 9,000 9,000 _
3 6000 | 6, 000 10, 000 11, 500 11, 500
4 4,000 |.. 6,000 6,000 | 11,000 13,000
Avq. 4,750 5, 250 7,250 | 9,750 10, 625
N -20°F
1 €, 000 7, 500 9, 000 11, 000 13, 000
Y 3, 500 5, 500 5, 500 7,000 8,000
3 4,000 6, 000 8,000 | 10,000 | 11,500
4 9, 500 11,000 | 15,000 | 15,000 | 17,000
Avg. 5, 750 7, 500 9, 375 10, 750 E 12, 625
_ . |
L -65°F |
1 2,000 4, 000 4, 000 8, 000 7,000
2 5, 000 7, 500 9, 000 11, 000 | 11, 000
3 5, 000 €, 500 8, 500 10, 000 10, 000
4 4,000 4, 000 6, 000 8, 500 9, 000
Avg. 4,000 5, 500 6,875 | 8,875 9, 250
' ' Readings are in mgmm '




TORQUE VAIUES OF INDIVIDUAL BEARINGS
SFR1PPK68 2 Pound Load Liube - MIL-1-6085A Centrifuged

BRG, NO,|STARTING 100%013,%1\11 3000 RPM (6000 RPM 110000 RP

1 | 7,500 | 19,000 | 11,000 11,000 | 12,500
2 |__3800 | 5,000 7, 000 9,000 | 11,000
'3 | "800 | __. | 8000 8, 000 10,000 | 11,500
o 4 7,500 9,000 | 11,000 | 11,000 | 13,000
 Avg. | 6,185 7,750 | 9,260 | 10,250 | 12,000

B R P Yo 1 o o
1 9,000 B 11,000 13, 000 14, 000 18,000

1
o | 9,000 | 9,000 | 11,000 13, 000 13, Q00
3 | 2,000 | 4, 000 6,000 | 8,000 10, 000

4| 700 | | 9500 | 17,000 | 19,000 | 21,000
T Avg, | 6875 | 8, 375 11, 750 13, 500 15,500

S -BB°F . o o
1 - 4,000 | 6, 000 7,000 9,000 9,000 |
2 3,000 o - 5,000 5, 000 " 9, 000 9, 000

a3 | 3000 | 5, 000 8,500 | . 8500 | 10,000

T4 |7 000 | 0 8800 | 11,000 11,000 | 13,000
" Avg. | 4,000 | 6,125 7, 875 9,375 10, 250

Readings are in mgm
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T TORQUE VALUES OF INDIVIDUAL BEARINGS

_SFR1PPKG8
1 Drop F-00

Brg. No.

© Six Starts Per Bea.rmg Unger 75-Gram Load .
Starts at 70 F

5
1560 |
1680

3
1680 |
2000

o

6

L 4

2000
12200

2000 .
1920 ?mf

2400 .

2050 L2

9500
9300

'§24oo [
f;ﬁ2§90 .

,;I:QmWT:;W

0 2600 .

nnrir\

aoUJ

2600 1

2400

Verage Total Torque of Four Bearingsm

é 2 ;

4

2000 ..
2000
2200 |
2000 .

2000
2200
2200

Zzgd:f**agoo |
 Average Total Tqrqne of Four Bearlnqs

2200
2400 j
2400

at -20°F

2400

2480 2480 92260 N

2480
2480

_ 2480 .

[ .

SRR O

2480 .
e

.2760

e
2760 [

2760 g'

1160
1100

11¢0 .
1200

1200 |
1160 | 12

3

Rt~ 65F

1280
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1560
11280
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1600
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